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(54) MHCTPyMEHT JUIJI XOJIOllHOft PA3IUW TPYB 



1 

IboOpatcme oiuoan ca k Mmnjioo6pt6(mce t 
opemmwo aa* oopaOoricii otBepcmft ■ Tpy- 
Gtx n Moxer (Sun xcnoinaoBBfto npn oKOfra- 
TemtoA otiptoonce DjtnntApvieacHX anepemi 
Tpyfi win naporrocBMo h tochtttihmx Atta- 
int m9Tdapm nwt«pMmKOHHorc npotHncMiow 

ClOpHOBBJOUt). 

Hssacmi mcrpyMCBT am paaAaiH Tpy6 f co 
A»pBciiaKft dynciniTyw onpoicy c Rtnpccco 

BIMHMMM Rt KM ACfopM H pyiDUWOt KO/»0*MH« 

k» oca onptBKa Bunojmeita nMJDDtnptTBeciea* 
pacwoci, b craocax onpaBKH - paAJnJMWC 
o tBcp ciM, mi Topmx KOJiea - pWMnwwe 
nasfct, cooGmnouiBecJi c otbcpctiuimm onptBKH. 
HucrpyMCMT cwCbcch cHcreMoi nofum pa&wft 
xmakocth b o6p*3onaHHwc OTBcpcnurMB II ntM- ; 

MB KftHBiObt (1). 

Pl3AC/IBTCm»HO» CME3KOH M€*Hy nOBCpXHOCTbW 

ipyOu n paBoHHMW kojh»u2mm npR pa6oTe rrt> 
ro RRcrpyMeirra ffBn*eTc* napoeoM cjtoh, 06- 
puymnxMCB b pc3yjn»T3Tc narpeBa pa6o*»eM 

XBAKOCTH B IIOJiOCTH HMCTpyMCKTa HO TeMUfc- 

patypu irapoo5pa50BaHM«, oh pa6oTacr tojthc 
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mo npeABBpnenuio HarpetoMy ao TCMncpatypw 
HeAoctaTKOM^ xroro HHCTpyMCHra xbjvicjca 

TO, TO ZUU BOBJOTOBKH K paOOTt OH Tpe6y- 

rr sapjuQcn patoKH wdcoctmo nonocni h 
5 npcitBapimjibHoft pwArw 3axoAHoro kohtu 
Tpyow. Ha Buxone io Tpy6bi nocnc oicoma- 
hhji npouecca puoiv HHCTpyMCHT HarpeBaercft 
ao TBMncpaTypw buum napoo6pa30BaHiw pa6o- 
«wft XHAKOCTH, no BM3MB3CT onpcacncHMwe 
10 HcyaoocTBB npH wciuiyaTamm. Towocrb o6pa- 

OOTXH OfBepCTHft taKBM HHCTpyMCHTOM HCBW- 
OOKBB. 

UjiJtk .H3o6peTeHJU - noBuuieHne ksmcctbi 
oCpaoomi. 

15 nocnBneHHBii uenk AOCTKracTcii tcm, hto h> 
BccTHbrft HHCTpyMCHT, coAepxaiUHH no/iyw on- 
panKy c nacajrcKHbiMH Ha hcc Ae<|>opMHpyia- 

UOCMH OTCMCHTaMH, B CTCHKaX KOTOpOH BMnOJH 
w HCHM paAHlflVHUe OTBCpCTHH, B H3 TOplUX 

nc<t>opMHpywiUHx 3ncMCHTOB t o6pameHHi»rx oohh 
k flpyroMy, - panHanBHbie itaaw. a tjk)kc ho 
ToqHHK peCoqcH )khakocth ah* nonaw ce b 
06pa3OBaHHKie orRepcrwiMH h naiaMM Kananbi, 



3 °5<>87 
0Ha6*en CMOKTWpoBainrstM b pacTowe ortpaB- 
km c B03Mowiocniio occbot ncpcMcmcHHH no 
/tt»im uttokom c nopumeM, na HapyxnoH no 
BcpxHocTH k Toporc BbmoroieHa Ko/n>ueBa* npo 
tows, cociXHHCMHan c nonocTbio lUTOKa H c 5 
OAMHM H3 pajWamrfblX OTBCpCTHH onpaBKH, a 

nonocTb UftoKa cocmmcHa c hctoihhkom pa So- 
le h KHAKOCTH, B KMtCTBt KOTODOH HCnOflbSO 

' Bana CMaauBawmaji aouucocTb. 

lla qcptc*e noKarusH o6mhh bra npezuiarac- to 
Moro HHCTpyMcirra f paipea. 

Hhctpymckt concpxHT KopnyoonpaBKy 1, no 
och onpaBKH BbmomKHo wumwpmecKoe or- 

BepCTHC C pa3MClUCHHMM B HCM nOHBHttHMM 
anCMCKTOM - nO/IblM UJTOKOM 2 C nOptUHeM, |5 

BMnojmeioatM 3aoaHo co uttokom. Ha nopw- 
ne BwnomicHa Konbuesafl npotowa e, cocot- 
iieiniaa c nonocTbio ^ nrroKa. B cicmcax on- 
paBKH npcflycMOTpcHM paflHajTbirwe OTBcpcnw 
« ww nonBofla cMaaoqnoA aaiUKOCTH k nasaM w 
5 na TOptux oe<t>opMHpyiouiHx dhcmchtob 3. 
UJtok, ycraiiOBneHHbot c bo3Mo*choctt>k> bo> 
BpaTHonocrynaTCJTbHoro jDHwerow b nonocm 
onpaBKH omocinejn»Ho pawajiuiux OTBepciHM 
b CTCincax, npcnejioBaTenbHO pacnpcflenscT no- J5 

TOK CMaDOSHOH *HflXOCTH K 30H3M OOjttOOTKB. 

Pa60WC 3J1CMCHTW 3 C yBeJDTOIBaiOUIHMltCJI 
K BblXOBy JtMaMCTpaMH nOCaKCHM Ra HHJTHHU- 

pmecKyio «acn> onpaBKH, imomoe npHxame 
iipyr k npyry paoowx djicmchtob n ynepxaHne^ 

HX D TBKOM COCTOflHHH ofeciMtHBaeTOI TaHXOH 

4, HaBmrocBaiomeMai Ra nepemaoto «ecrB on- 
paBKH. 

PaSoTy RRcrpyMeirra mojkho npoencamb na 
npHMCpc oGpaGoncH otbcdcthh nnawcTpOM 

70^^MM OpW npOTBTRBaHHH aaXOTDBKH H3 rpy^ 5 

6b] c HHaMCTpoM oTBcpcnw 67 mm h Tonmn- 

HOH CTCHKR 10,5 MM, MaTCpHBJl — SHpKOHjdfc* 

HMo6HCBbn wuiaB MapKH 3—125. 

OSpaSdTKa npoH3BOZorrc« Ha BcpnocanbHOM 
npecce Moflerm 11-63*0 c youmcM 100 tc. 40 
HjicipyMCHT 3aKpcnnHetcfl b BepxncH Tpawo 
ce npecca, oTBcpcme b ipy6c paanaior na 

c waGopoM pa6o*noc djicmck- 
tob x. Rapy)KMbiMH ARaMeTpaMH cootbctctbchho: 
67,50; 68.75,70,35; 70.55; 70,06 ♦ 70,08 mm. 45 
npH o6pa6once Hapy*mm jmaMcrp rpy6w yBe- 
junKBaeTCX no 90 mm, ynpyraa ycajoca cocm* 
naer 0,47 - 0,52 mm, nenwuma ynpomtmo- 
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ro cnoH - 1000 1100 mkm. ripH UBHtte- 

HMH HHCTpyMCHT3 BIIH3 npH nOAXOae K BCpX- 

HeMy Topuy 3aroTOBKM 5 b ihtok nocTynacr 
CMaaomiaji miucocTb (Maoio HHitycrpHajibHoe 
20-30), KOTopan HanpaB/iueTCK Mepea paOHanb- 
Hue OTBcpcTHH b onpaBKC k panHajTbKbiM na- 
3aM Ha Topuax ncpBoro fle<t)opMHpyiomcro 
DncMCHra* flpH nocneayiocueM /ibhxckhh KHcrpy- 

MCHTB BHR3, IUTOK ncp<MemaCTCH BBCpX H 

nocneAOBaTeiibHO pacnp^nenneT CMaaowyio xo«v 

KOCTb K flC<J)OpMHpywmMM 3J7eMCRTBM» flpH 06- 

paTHOM xoflc KHcrpyMt KTa iutok B03BpamaeTCJi 
b muKHce Hcxomoc nonoxeme, zeivrb H3Bne- 
KaeTca m onopnoro craKana h uhkh noBTopn- 

CTDI- 

3KOHOMHMCCKHMT 3(Jw{)fKT OT H Cn O JIb30B iHHH 

npcAnaraeMoro KHCTpyMcirra npH H3roTOBJieKHM 
KoMiutcKTa AeraneH fta annapar cocjdBJWtr 
50 Tbic py6. aa atcr yMennueHMB npMnyocoB 
npn oKoimTCJibHOH o6pa6once n 3aMCHbi onc- 

pattHH paCTCDCH OTBCpcnW Ma Zie<f>OpM3UHOH- 

hoc npornniBaime 6c3 chhtvw Meraiiiia* 



OopMyna H3o6pctchhh 

HHcrpyMCHT niifl xonoOTOH paanavi Tpy6, conep- 
acauDoi n<viyio onpasicy c HacaxccHHbiMM to nee jxck 

(^OpMMpyTOtHKMH 3JI€MCHTaMH, B CTCKKaX KOTO 

pOM BbinonHCHbi panHamffMe oTBcpcnw, a Ma 
Topuax flctJwpMHpyiomHx sjieMenrOB, oCpamen- 
Kux opm k npyrohty - panmm>Hbtc naaw, a 
TBK*ce hctothhk paooTeft 5KK0K0CTM Ann nona- 
w ec b o6pa30BaKHbie otbcpcttwmh n ixasaMM 
xaHanu, o t n h i a » m h itc « tcm, 
«vto # c uenbio noBuuiemm KaiecTBa o6pa6crncH, 
oh cm6meH CMotnnpoBaKHbiM b nonocm on- 
paBKH c B03MOXCHOCTbio occBoro nepcMemcHRH 
nonMM uttokom c nopumeM, Ha HapywoA no 
BCpxBocTH Kotoporo BbmonHeHa KonvucBaji npo 
Tcraca, coenHHCHHafl c nonocnw nrroKa R c 
oahhm R3 paAKaJibHba oTBepcnw, a nonocTb 
nrroKa coczwHCHa c hctohhkkom pa6o<ieH ymir 
koctm, b KaiecTBe kotopoh Hcnonb30BaHa cMa- 
3i>raaiomaJi xcxnKocTb* 

HCTCWHHKH HM(}>OpMaUHM, 

nptavmie bo bhhm3hhc npn 3KcncpTK3C 
1. ABTopcKoe cBHAeTenbCTBo CCCP 614S62, 
kju B 21 D 41/02, (npoTomn). 
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(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 



2 

on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1 , a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 100 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 urn. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 



Information sources considered in the examination 

1. USSR Inventor's Certificate No. 614862, cL B 21 D 41/02, 13.12.76 [December 13, 
1976] (prototype). 
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